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PRACTICAL APPLICATIONS
Crown Lengthening Revisited
Marianne Ong,* Shih-Chang Tseng,† and Hom-Lay Wang‡
Focused Clinical Question: What are the key
considerations in selecting the best approach to crown
lengthening?
Summary: Crown lengthening is a surgical proce-
dure that involves manipulation of either soft tissue or
both soft and hard tissue around a tooth or teeth for es-
thetic or restorative purposes. Esthetic crown lengthening
is indicated in patients with excessive gingival display
(knownasagummysmile) or gingival overgrowth,whereas
restorative (or functional) crown lengthening aims to gain
retention and resistance form of sound tooth structure
above the alveolar crest level in cases of subgingival car-
ies, subgingival restorative margins, or tooth fracture.
Both aim to increase the amount of supragingival tooth
structure for esthetic and/or restorative purposes.
Conclusions: In selecting the type of procedure for
esthetic or restorative (or functional) crown lengthening,
the key considerations include assessment of the width
of keratinized gingiva and distance of the cemento-
enamel junction or finished restoration margin to alveolar
bone around the tooth/teeth involved. This article reviews
and presents a decision tree in the use of both types of
procedures. In addition, the subtle differences between
esthetic and restorative (or functional) crown lengthening
are highlighted. Clin Adv Periodontics 2011;1:233-239.
KeyWords: Crown lengthening, methods; decision trees;
esthetics, dental; gingival hyperplasia, surgery; tooth
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Background
Crown lengthening aims to increase the clinical crown
length of a tooth or teeth for either esthetic or restorative
purposes or a combination of both. The surgical procedure
is designed to increase the extent of the supragingival tooth
structure by apically positioning the gingival margin,
removing supporting bone, or both.1 Factors taken into
consideration include excessive gingival display (known as
a gummy smile), altered passive eruption (in which the
alveolar crest is £2 mm from the cemento-enamel junction
[CEJ]), lack of tooth structure, or access for restorative
purposes (requiring the removal of soft or hard tissue or
a combination of both) and the adjacent periodontium of
neighboring teeth. Indications for crown lengthening thus
include teeth with subgingival caries or extensive caries that
shortens the tooth, fractures, and short clinical crowns
caused by incomplete exposure of the anatomic crowns.
The procedure is based on two principles: biologic width
(BW) establishment and maintenance of adequate kerati-
nized gingiva (KG) around the tooth. The BW is defined
as the dimension of soft tissue that is attached to the por-
tion of the tooth coronal to the alveolar bone crest.2,3 Stud-
ies indicate that a minimum of 3 mm of space between
restorative margins and alveolar bone would be adequate
for periodontal health, allowing for 2mmof BW space and
1 mm for sulcus depth.4,5 An adequate width of KG should
be maintained around a tooth (‡2 mm) for gingival health
whenever possible.6 This article presents guidelines for
both types of crown lengthening, their indications and dif-
ferences, and a decision tree in deciding when to use the
procedures.
Esthetic Crown Lengthening
Crown lengthening for esthetic reasons aims to correct ei-
ther a gummy smile or gingival overgrowth (Fig. 1). The
periodontal status of the involved teeth is first assessed.
In the presence of periodontal disease with an absence of
gingival overgrowth, regular periodontal treatment will re-
solve the gingival inflammation and swelling with removal
of local irritating factors. In cases in which tissues are in-
flamed with the presence of gingival overgrowth, a gingi-
vectomy/gingivoplasty procedure may be indicated if the
gingival overgrowth persists even after gingival inflamma-
tion has been reduced through initial periodontal therapy
(e.g., in drug-induced gingival enlargements associated
with cyclosporin and/or calcium channel blockers).
For a gummy smile with a healthy periodontium, the pa-
tient’s facial proportion has to be assessed. A normal hu-
man face is divided into thirds, and 2 to 3 mm of tooth
is usually shown with relaxed lips.7,8 If the facial propor-
tion is normal, shallow probing depths (<4 mm) may indi-
cate tooth malposition, and this can be corrected with
orthodontic intrusion; deep probing depths (‡4 mm) may
indicate altered passive eruption (delayed apical migra-
tion of the gingival margin), and this can be corrected
with crown-lengthening surgery. Vertical maxillary excess
(VME) is a dentofacial condition associated with excessive
vertical growth of the maxilla. Patients with VME may
present with either a dental open or closed bite. An in-
creasedmandibular ramus height is associated with the lat-
ter.9 If the patient has VMEwith ‡8mmof gingival display,
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then orthognathic surgerywould be the treatment of choice
to address the problem. Garber and Salama10 presented
three classifications for excessive gingival display and their
proposed treatments. Degree I had 2 to 4 mm of gingival
display, and treatment would be orthodontic intrusion
alone, orthodontics and crown lengthening or crown
lengthening followed by restorations. Degree II had 4 to
8 mm of gingival display, and treatment would be crown
lengthening and restorations or orthognathic surgery de-
pending on the crown/root ratio. Degree III had ‡8 mm
of gingival display, and treatment would be orthognathic
surgery with or without crown lengthening and restorative
treatment. A decision tree for management of a gummy
smile is illustrated in Figure 2.
The amount of KG present around teeth and the distance
of the alveolar bone crest level in relation to the CEJ (CEJ–
bone) is next determined clinically and radiographically.
One of four possible treatment modalities may be consid-
ered as described by Coslet et al.11 For Type I cases with
adequate KG (‡2 mm), if CEJ–bone is ‡2 mm (subgroup
A), a gingivectomy/gingivoplasty procedure can be done.
If CEJ–bone is <2 mm or CEJ is at the same level as the
alveolar bone crest (subgroup B), then
a flap with osseous surgery is done. In
Type II cases with inadequate KG (<2
mm), an apically positioned flap (APF)
is indicated for subgroup A. For sub-
group B, an APF with osseous surgery
is done. Figure 3 illustrates a decision
tree for surgical crown lengthening.
The initial incision uses the CEJ as
a reference point and follows the es-
thetic smile line, ensuring that ‡2 mm
of KG remains on the buccal aspect
of teeth. A surgical stent may be used
to assist in placement of the buccal in-
cisions according to the esthetic smile
line. Only the buccal flap is raised
as a full-thickness flap and a partial-
thickness flap raised over the interden-
tal papillae area with the papillae left
intact. No vertical releasing incisions
are made, and a palatal flap is not
raised. The CEJ–bone distance is as-
sessed with a periodontal probe, and,
when necessary, bone is removed only
at the mid-buccal area, flushing it to-
ward the mesio- and disto-buccal line
angles to establish the BW; carbide, di-
amond round burs, and end-cutting
burs are used. The buccal flap is next
placed at the level of the CEJ or slightly
above it. Horizontal positional sutures
are used to secure the flap in place. A
wound dressing is not necessary over
the surgical site.
Based on wound healing principles
and studies,12-16 tissue maturation is
completed within 4 to 6 weeks if only a gingivectomy/gin-
givoplasty was done. If a buccal flap was raised and bone
exposed, then 8 to 12 weeks would be required for tissue
maturation and stabilization. If bone was removed, then
‡6months would be required for soft-tissue stabilization.17
A secondary surgery may be needed to refine the esthetic
outcome of the smile line 6 to 12 weeks later.
Restorative (or Functional) Crown
Lengthening
Crown lengthening for restorative reasons include increas-
ing retention and to expose subgingival caries, fracture, or
restorative margins by increasing the amount of sound
tooth structure above the alveolar crest (Fig. 4).
Depending on the clinical and radiographic presenta-
tion, there are five modalities for this procedure.18-23 For
a tooth with a probing depth ‡4 mm and in the presence
of adequate KG, a gingivectomy/gingivoplasty procedure
is done. If there is inadequate KG, then an APF is done.
If there is a need to remove bone to establish BW, then
an APF with osseous surgery is done. If there is a need to
FIGURE 1 Esthetic crown lengthening. 1a Pretreatment. 1b Buccal incision made according to the
esthetic smile line. 1c Full-thickness buccal flap reflected and interdental papillae left intact; note CEJ at
alveolar bone crest (i.e., case Type IB: adequate KG ‡ 2 mm and CEJ–bone <2 mm). 1d After osseous
surgery, 2- to 3-mm BW established. 1e Sutures in place. 1f Seven months after treatment. (photos
courtesy of Dr. Giorgio Pagni).
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preserve adjacent structures and interdental papillae on
neighboring teeth (e.g., fractured tooth in the anterior re-
gion), then orthodontic forced eruption of the tooth is
done, which may require crown lengthening later. If the
crown-lengthening procedure would create an undesirable
crown/root ratio or induce more damage to the surrounding
periodontium of adjacent teeth, then an extraction should be
advised and a dental implant replacement can be considered
at a later time.
There is a possibility of reviolating the BW during tooth
preparation after the crown-lengthening surgery healing
period, especially in areas of limited access, such as the dis-
tal line angles of a tooth. Immediate temporization crown
lengthening has been described to alleviate this problem. It
aims to create an adequate BW by establishing the finish
margin of the restoration and fabricating a provisional res-
toration at the time of surgery.24
Before surgery is performed, an impression is taken of
the dental arch with the tooth to be crown lengthened
for awax-up of the crown. Avacuform
is prepared for the provisional restora-
tion. Initial preparation of the tooth is
done, and the prefabricated vacuform
is used to make the provisional res-
toration. Incisions are made on the
buccal and palatal/lingual aspects,
following the APF concept, ensuring
that ‡2 mm of KG remain on the buc-
cal and lingual aspects of the flaps for
mandibular teeth. For maxillary teeth,
the palatal flap incision is one half to
two thirds of the palatal probing depth
(an enhanced scalloped incision) be-
cause the flap cannot be apically posi-
tioned as a result of the immobility of
the palatal tissue. Vertical releasing in-
cisions are usually placed to assist
in apically positioning the flap on the
buccal aspect. Buccal and palatal/
lingual flaps are raised, and the finish
margin of the restoration is established
to the best of the operator’s ability dur-
ing the surgery. The provisional res-
toration is then relined. With the
finished restoration margin (FRM)
as a reference, the BW is established
around the tooth by removing bone
to ‡3 mm below the FRM. If a ferrule
effect is required for endodontically
treated teeth that need to be restored
with a cast post and core, then 4 to 5
mm of clearance is needed from the
finish margin to the alveolar bone.25,26
Osseous surgery is done with carbide,
diamond round burs, and end-cutting
burs circumferentially around the tooth.
In some instances, an alternative to
osseous resection alone would be to re-
shape the existing tooth/root surface in combination with
conservative removal of supporting alveolar bone to create
the BW. Reshaping of the external surface or periphery of
the tooth and the core buildup restoration aims to advance
the restoration coronally and minimize the amount of ostec-
tomy required to create the BW.27
The provisional restoration is cemented on to the tooth.
The buccal and palatal/lingual flaps are placed at the al-
veolar bone crest and sutured. A vertical mattress suture is
used to close the flaps if crown lengthening involved a single
tooth. If crown lengthening involved multiple teeth, a con-
tinuous sling suture may be used instead. A periodontal
dressing is often used to protect the surgical site and to as-
sist in positioning the flap apically.
Because bone removal is done during the procedure,
a minimum of 6 months is needed for complete tissue
maturation and stabilization before cementation of the
final restoration.17 The development of black triangles be-
tween teeth usually occurs if the post-surgery distance
FIGURE 2 Decision tree for management of a gummy smile (excessive gingival display). PD ¼ probing
depth.
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between the contact area and the interdental alveolar
crest is >5 mm.28 Thus, as a result of establishing the
BW around the tooth, the interdental spaces become
larger and the final restoration usually ends up with
a square-looking crown and long contact points to close
up these spaces.
Discussion
Various factors need to be taken into consideration for
surgical crown-lengthening indications of a tooth. These
include the strategic value of the tooth, apical extent of
fracture or caries, level of the alveolar crest, and crown/
root ratio before and after surgery. With the advent of im-
plant dentistry, surgical crown lengtheningmay be contrain-
dicated in cases with an unfavorable crown/root ratio,
preexisting tooth mobility, possibility of compromising the
support of the adjacent dentition, and in esthetic areas.22,23
The decision-making process in managing a gummy
smile and techniques for crown lengthening under various
clinical scenarios are illustrated in Figures 2 and 3. The dif-
ferences between esthetic and restorative (or functional)
crown lengthening are summarized in Table 1.
Both procedures aim to establish the
BWaround the tooth and to maintain
an adequate width of KG for different
purposes: one to create an esthetic
smile line and the other to recreate
the BW tomaintain periodontal health
around a tooth that needs to be re-
stored. The reference lines with respect
tomaking incisions and performing os-
seous surgery are different: the CEJ for
esthetic crown lengthening and the
FRM for restorative crown lengthen-
ing. The final outcomes also differ.
With esthetic crown lengthening, often
the clinician is exposingmoreof the an-
atomic crown height of the natural
teeth, with an esthetic smile resulting.
In restorative crown lengthening, the
teeth require restorations for a variety
of reasons and frequently esthetics
are achieved with the final restorations
having square-looking crowns and
long contact points.
Conclusions
This article reviews esthetic and restorative (or functional)
crown-lengthening procedures and highlights their indica-
tions and differences. In addition, decision trees are pre-
sented to aid the clinician in the decision-making process of
when these procedures should be used. n
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FIGURE 3 Decision tree for surgical crown lengthening: esthetic and restorative (or functional). PD ¼
probing depth.
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FIGURE 4 Restorative (or functional) crown
lengthening. 4a Pretreatment. 4b Initial crown
preparations done. 4c Vacuform placed to make
provisional restorations. 4d Provisional restora-
tions fabricated. 4e After flap reflection and soft-
tissue debridement, finish margin of restorations
established and existing distance to alveolar bone
determined. 4f End-cutting bur used for osseous
surgery to remove bone to ‡3 mm below finish
margin of restorations. 4g BW established after
surgery. 4h Provisional restorations replaced. 4i
Provisional restorations relined and subsequently
adjusted and trimmed. 4j Sutures in place and
provisional restorations cemented. 4k Six months
after treatment with crown placement.
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TABLE 1 Comparison Between Esthetic and Restorative (or Functional) Crown-Lengthening Surgery
Factors to Consider Esthetic Restorative (or Functional)
Goal To create an esthetic smile line and establish BW around
the tooth (2 to 3 mm)
To maintain periodontal health and establish BW
around the tooth (2 to 3 mm)
Reference line CEJ FRM
Techniques I (‡2 mm KG)
A: Gingivectomy/Gingivoplasty




II (<2 mm KG)
A: APF
B: APF þ Osseous
Incision Buccal only Buccal and palatal/lingual
CEJ (‡2 mm KG) and follow esthetic smile design Follow APF concept (leave ‡2 mm KG behind)
No vertical releasing incision Usually drop a vertical release to apically position flap
Surgical stent Often needed Not needed (use provisional crown)
Flap raised Buccal only (no raising of interdental papilla/palatal flap) Buccal and palatal/lingual
Osseous surgery Follow CEJ or esthetic smile line (alveolar crest 2 to 3 mm
below CEJ)
Follow APF (alveolar crest ‡3 mm below FRM)
Osseous surgery location Only buccal side (not impinging on interproximal area) Both sides including interproximal area
Final flap position Located at CEJ or slightly above CEJ Located at bone crest
Recommended suture technique Horizontal positional Continuous sling/vertical mattress
Wound dressing Not necessary Often required
Healing period Soft tissue only (i.e., gingivectomy/gingivoplasty),
4 to 6 weeks
Often 6 months because bone needs to be removed
to recreate the BW
Bone exposed (i.e., flap raised), 8 to 12 weeks
Bone removed (i.e., osseous surgery), 6 months
Secondary surgery Often needed Not necessary (use restoration to make up the difference)
Final outcome An esthetic smile Square-looking crown(s), long contact point(s)
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